Appl. No. 09/990,948 

Amdt. dated January 21, 2004 

Reply to Office action of December 24, 2003 

REMARKS 

In the Office Action mailed December 24, 2003, claim 32 was objected to 
and claims 28, 30, 31 , 33, 34, 36-38, 41 , 42, 44, 45, 47-51 , 53-55, 57-61 , 63 
and 64 were rejected under 35 U.S.C. § 102(b) over U.S. Pat No. 6,008,120 to 
Lee. Finally, claims 29, 52 and 62 were rejected under 35 U.S.C. § 103(a) over 
Lee in view of U.S. Pat. No. 5,494,854 to Jain. 

Claim 32 is amended to replace "depositing silicon dioxide" with "a plasma 
enhanced chemical vapor deposition method." Support for the amendment can 
be found on page 4, lines 1 7-19 of the specification. No new matter is added by 
the amendment, and claims 28-64 are pending in the application. 
Reconsideration and withdrawal of the objections and rejections is respectfully 
requested in view of the amendment and the following remarks. 

A. The Objection to Claim 32 is Addressed 

Claim 32 was objected to as being repetitive in light of claim 31. The 
amendment makes the objection moot by replacing "depositing silicon dioxide" 
with "a plasma enhanced chemical vapor deposition method." Accordingly, 
withdrawal of the objection is respectfully requested. 

B. The Rejection of the Claims under 5 102 & 103 over Lee is Addressed 

Claims 28, 30, 31 , 33, 34, 36-38, 41 , 42, 44, 45, 47-51 , 53-55, 57-61 , 63 
and 64 were rejected under 35 U.S.C. § 102(b) over Lee. In addition, claims 29, 
52 and 62 were rejected under 35 U.S.C. § 103(a) over Lee in view of Jain. 
These rejections are traversed on the ground that Lee does not qualify as prior 
art against the present application. 

In the first preliminary amendment filed with the application November 20, 
2001 , the specification was amended to claim priority to U.S. Patent Application 
Serial No. 09/563,030 filed May 1, 2000, which was a continuation of US. Patent 
Application Serial No. 09/132,876 filed August 11, 1998, now U.S. Patent No. 
6,077,784, which claimed priority from Taiwan Application No. 871 10514, filed 
June 30, 1998. A certified copy of the Taiwanese priority application was filed in 
U.S. Patent Application Serial No. 09/132,876. 
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Appl. No. 09/990,948 

Amdt. dated January 21 , 2004 

Reply to Office action of December 24, 2003 

Lee was filed December 1 , 1998 and claimed priority to parent application 
09/120,630 filed July 22, 1998 . Thus, even the parent filing date is after the June 
30, 1998 filing date of the Taiwanese priority application. An English translation 
of the Taiwanese priority application, and a statement that the translation is 
accurate are enclosed herewith. 

All the requisite papers have been supplied that are needed to show that 
the Taiwanese priority application overcomes the earliest possible filing date for 
Lee. Accordingly, withdrawal of the rejections of claims 28, 30, 31 , 33, 34, 36- 
38, 41 , 42, 44, 45, 47-51 , 53-55, 57-61 , 63 and 64 under § 1 02(b) over Lee, and 
claims 29, 52 and 62 under § 103(a) over Lee in view of Jain, is respectfully 
requested. 

C. Conclusion 

In view of all of the above, claims 28-64 are believed to be allowable and 
the case in condition for allowance, which action is respectfully requested. 
Should the Examiner be of the opinion that a telephone conference would 
expedite the prosecution of this case, the Examiner is requested to contact the 
attorney at the telephone number listed below. 

No fees are believed to be required with this Response, and should any be 
required, please charge Deposit Account 50-1 123. Should any extension of time 
be required, please consider this a petition therefore and charge the required fee 
to Deposit Account 50-1 123. 



Respectfully submitted, 



January 21, 2004 




Eugene J. Bernard, Reg. No. 42,320 
Hogan & Hartson LL.P. 
1200 17 th Street, Suite 1500 
Denver, Colorado 80202 



(303) 454-2457 (telephone) 
(303) 899-7333 (facsimile) 
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CHEMICAL-MECHANICAL POLISHING METHOD 



ABSTRACT OF THE DISCLOSURE 



A chemical-mechanical polishing process for forming a metallic interconnect includes the 
steps of providing a semiconductor substrate having a first metallic line thereon, and then forming a 
dielectric layer over the substrate and the first metallic line. Next, a chemical-mechanical 
polishing method is used to polish the surface of the dielectric layer. Thereafter, a thin cap layer is 
formed over the polished dielectric layer. The thin cap layer having a thickness of between 
1000-3000A can be, for example, a silicon dioxide layer, a phosphosilicate glass layer or a 
silicon-rich oxide layer. The method of forming the cap layer includes depositing silicon oxide 
using a chemical vapor deposition method with silicane (SiH 4 ) or tetra-ethyl-ortho-silicate (TEOS) 
as the main reactive agent. Alternatively, the cap layer can be formed by depositing silicon nitride 
using a chemical vapor deposition method with silicane or silicon dichlorohydride (SiH 2 Cl2) as the 
main reactive agent. Finally, a via opening is formed through the dielectric layer and the cap layer, 
and a second metallic line that couples electrically with the first metallic line through the via 
opening is formed. 
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BACKGROUND OF THE INVENTION 

Field of Invention 

The present invention relates to a method of forming a metallic interconnect. More 
particularly, the present invention relates to a method of planarizing an inter-layer dielectric (ILD) 
layer or inter-metal dielectric (IMD) layer using a chemical-mechanical polishing (CMP) method. 

Description of Related Art 

In the fabrication of semiconductors such as very large scale integrated (VLSI) or ultra-large 
scale integrated (ULST) circuits, usually two or more metallic layers are employed to interconnect 
semiconductor devices in different areas of a silicon chip. In general, inter-layer dielectric (ILD) 
or inter-metal dielectric (IMD) is used as an isolating material between metal lines in different 
layers. Therefore, as the design rules for forming semiconductor devices becomes highly 
restrictive due to miniaturization, the quality of the ILD or the IMD layer, such as its degree of 
surface planarity, is of growing importance. 

In general, a high degree of surface planarity is an important factor in forming high-density 
devices using a photolithographic operation. Only a highly planar surface is capable of avoiding 
undesirable diffraction due to height difference during light exposure, so as to achieve a highly 
accurate pattern transfer. Planarization techniques can be categorized into two major groups, 
namely, a spin-on-glass (SOG) method and a chemical-mechanical polishing (CMP) method. 
However, when fabrication of semiconductors reaches the sub-half-micron stage, the spin-on-glass 
method is incapable of providing the degree of planarity necessary for high-quality production. 
Hence, the chemical-mechanical polishing method has become one of the principle means of global 
planarization in VLSI or ULSI production. 

Figs. 1A through ID are cross-sectional views showing the progression of manufacturing steps 
in producing a metallic interconnect that uses chemical-mechanical polishing according to a 
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conventional method. First, as shown in Fig. 1A, a semiconductor substrate 10 having an 
inter-layer dielectric (ILD) layer 12 thereon is provided. Then, a conductive line layer 14, for 
example, an aluminum layer or a polysilicon layer is formed over the ILD layer 12. Thereafter, an 
insulating layer 16 is formed by deposition over the ILD layer 12 and the conductive line layer 14. 
Preferably, the insulating layer 16 is formed using a high-density plasma chemical vapor deposition 
(HDPCVD) method. Due to the presence of the conductive lines 14 underneath, the insulating 
layer 16 has a pyramid-like cross-sectional profile 18 near its upper surface. In the subsequent 
step, an inter-metal dielectric (IMD) layer 19 is formed over the insulating layer 16. 

Next, as shown in Fig. IB, a chemical-mechanical polishing (CMP) operation is carried out to 
polish the IMD layer 19 so that a planar upper surface is obtained. Because a CMP method can 
easily lead to the over-polishing of the surface of the IMD layer 19 or the scratching of surface by 
polishing particles, micro-scratches will appear on the surface of the IMD layer 19. These 
micro-scratches vary in size and depth, and two such scratches 20a and 20b are shown in Fig. 1 B. 

Next, as shown in Fig. 1C, conventional photolithographic and etching operations are carried 
out to pattern the insulating layer 16. Consequently, an opening 22 through the insulating layer 16 
and the IMD layer 19 is formed. The opening 22 exposes one of the conductive line layers 14 and 
subsequently will serve as a via. 

Next, as shown in Fig. ID, a metallic layer 26 is formed over the IMD layer 19 and inside the 
opening 22. Thereafter, photolithographic and etching operations are again carried out to pattern 
the metallic layer 26, thereby forming second metallic lines 26. Due to the presence of scratches 
(20a and 20b) on the surface of the IMD layer 19, metal will also be deposited into the scratches 
forming undesirable metallic scratch lines 24a and 24b. 

The metallic scratch lines 24a and 24b can lead to a number of defects. Fig. 2 is a top view of 
a conventional metallic interconnect structure. In Fig. 2, first conductive lines 30, for example, an 
aluminum layer or a polysilicon layer, are formed over a semiconductor substrate (not shown in the 
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figure). In addition, second conductive lines 32 are formed above the first conductive lines 30. 
Through a via opening 33, the first conductive line 30 is connected to the second conductive line 32. 
If the surface for forming the first conductive line 30 is over-polished and scratches are formed, 
metallic scratch lines such as the one labeled 34 in Fig. 2 will form. The metallic scratch line can 
form a bridge linking up neighboring second conductive lines, thereby causing short-circuiting. 

In light of the foregoing, there is a need to improve the method of the chemical-mechanical 
polishing operation. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a chemical-mechanical polishing process to 
form a metallic interconnect that is capable of preventing the formation of micro-scratches due to 
over-polishing or scratching by polishing particles. Consequently, the method is capable of 
stopping undesirable short-circuiting or cross talks between metallic lines. 

To achieve these and other advantages and in accordance with the purpose of the invention, as 
embodied and broadly described herein, the invention provides a chemical-mechanical polishing 
(CMP) process. The CMP process includes the steps of providing a semiconductor substrate 
having a first metallic line thereon, and then forming a first dielectric layer over the substrate and 
the first metallic line. The first dielectric layer can be a silicon dioxide layer formed using a 
high-density plasma chemical vapor deposition (HDPCVD) method. Thereafter, a second 
dielectric layer is formed over the first dielectric layer. The second dielectric layer can be a silicon 
dioxide layer formed using a plasma-enhanced chemical vapor deposition (PECVD) method. Next, 
a chemical-mechanical polishing (CMP) operation is carried out to polish the surface of the second 
dielectric layer. Subsequently, a thin cap layer is formed over the second dielectric layer, in one of 
several ways, including: 

1. A plasma-enhanced chemical vapor deposition (PECVD) method, with silicane (SiH 4 ) as 
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the main reactive agent, is used to form a silicon oxide layer having a thickness of about 
1000-3000A, which can be adjusted according to the design rules. 

2. A chemical vapor deposition (CVD) method, with tetra-ethyl-ortho-silicate (TEOS) as 
the main reactive agent, is used to form a silicon dioxide layer having a thickness of about 
1000-3000 A, which can be adjusted according to the design rules. 

3. A chemical vapor deposition (CVD) method, with silicane (SiHU) as the main reactive 
agent, is used to form a silicon nitride layer having a thickness of about 1000-3000A, which can be 
adjusted according to the design rules. 

4. A chemical vapor deposition (CVD) method, with silicon dichlorohydride (SiPfeCh) as 
the main reactive agent, is used to form a silicon nitride layer having a thickness of about 
1000-3000A, which can be adjusted according to the design rules. 

Thereafter, a via opening is formed through the first dielectric layer, the second dielectric 
layer and the cap layer, wherein the opening exposes the first metallic line. Finally, a second 
metallic line is formed over the cap layer and fills the interior of the via opening so that the second 
metallic line couples electrically with the first metallic line. 

It is to be understood that both the foregoing general description and the following detailed 
description are exemplary, and are intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a further understanding of the 
invention, and are incorporated in and constitute a part of this specification. The drawings 
illustrate embodiments of the invention and, together with the description, serve to explain the 
principles of the invention. In the drawings, 

Figs. 1A through ID are cross-sectional views showing the progression of manufacturing 
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steps in producing a metallic interconnect that uses chemical-mechanical polishing according to a 

conventional method; 

Fig. 2 is a top view showing a conventional metallic interconnect structure; and 

Figs. 3A through 3E are cross-sectional views showing the progression of manufacturing 

steps in producing a metallic interconnect that uses chemical-mechanical polishing according to one 

preferred embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers are used in the drawings and the description to refer to the same or like 
parts. 

One major aspect of this invention is the coating of a cap layer over the dielectric layer after a 
chemical-mechanical polishing operation is applied to planarize the dielectric layer. Therefore, a 
higher degree of surface planarity can be obtained, and micro-scratches on the surface of the 
dielectric layer due to over-polishing or scratching by polishing particles can be eliminated. 
Consequently, short-circuiting between metallic lines due the presence of metallic scratch lines is 
prevented. 

In general, high-density plasma chemical vapor deposition (HDPCVD) is a method that 
combines two basic operations. HDPCVD combines a chemical vapor deposition with an etching 
operation through physical bombardment by ions. High-density plasma serves to effect the 
ionization of reactive gases, whose kinetic energy and chemical potential is utilized to break 
chemical bonds and react with molecules on the surface of the semiconductor substrate. Therefore, 
a layer of the reactive material is able to deposit over and fill cavities on the semiconductor 
substrate. 
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On the other hand, the etching operation in HDPCVD is dependent upon the supply of 
gaseous argon. Physical bombardment by argon is what causes the formation of a 45° cut at the 
corners of a trench. Through reactive deposition and physical etching, HDPCVD is capable of 
controlling the deposition of material into micro-trenches of IMD layer, and hence voids are rarely 
formed. Therefore, HDPCVD is particularly suitable for use in the process of forming metallic 
interconnect. 

Figs. 3A through 3E are cross-sectional views showing the progression of manufacturing 
steps in producing a metallic interconnect that uses chemical-mechanical polishing according to one 
preferred embodiment of this invention. First, as shown in Fig. 3A, a semiconductor substrate 40 
is provided. Then, an inter-layer dielectric (ILD) layer 42 is formed over the substrate 40. In the 
subsequent step, first metallic lines 44, for example, aluminum or polysilicon layers are formed 
over the TLD layer 42. The first metallic lines 44 can be formed by depositing a metallic layer 
using, for example, a chemical vapor deposition method or a metal sputtering method. 

Thereafter, the metallic layer is patterned to form the first metallic lines. Next, an 
insulating layer 46 and an inter-metal dielectric (IMD) layer 50 are formed above the TLD layer 42 
and the first metallic lines 44. The insulating layer 46 is formed by depositing silicon dioxide over 
the ILD layer 42 and the first metallic lines 44 using, for example, a high-density plasma chemical 
vapor deposition (HDPCVD) method. 

Due to the presence of the first metallic lines 44 and the characteristic of a HDPCVD 
deposition, a pyramid-like cross-sectional profile 48 having a height of about 10 KA is formed 
above each first metallic line 44. The IMD layer 50 is formed by depositing silicon dioxide to a 
thickness of about 20KA over the insulating layer 46 using, for example, a plasma-enhanced 
chemical vapor deposition (PECVD) method. 

Next, as shown in Fig. 3B, the surface of the IMD layer 50 is planarized, preferably by 
polishing using, for example, a chemical-mechanical polishing (CMP) method. Because a CMP 
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operation can easily lead to over-polishing of the surface of the IMD layer 50 or the scratching of 
the surface by polishing particles, micro-scratches will appear on the surface of the IMD layer 50. 
These micro-scratches vary in size and depth, and two such scratches labeled 52a and 52b are 
shown in Fig. 3B. 

Next, as shown in Fig. 3C, a cap layer 54 is formed over the IMD layer 50 so that the 
micro-scratches 52a and 52b are covered. Hence, insulated scratches 56a and 56b are formed. 
The cap layer 54 preferably having a thickness of between 1000A to 3000A can be made from 
material including, for example, silicon dioxide, phosphosilicate glass (PSG) or silicon-rich oxide 
(SRO). Moreover, the thickness of the cap layer 54 can be adjusted according to the design rule. 
The cap layer represents a major aspect of this invention that can be formed in several ways 
including: (1) using silicane (S1H4) as the main reactive agent, a plasma-enhanced chemical vapor 
deposition (PECVD) method is used to form a silicon oxide layer; or (2) using 
tetra-ethyl-ortho-silicate (TEOS) as the main reactive agent, a chemical vapor deposition (CVD) 
method is used to form a silicon dioxide layer; or (3) using silicane (SitLi) as the main reactive 
agent, a chemical vapor deposition (CVD) method is used to form a silicon nitride layer; or (4) 
using silicon dichlorohydride (Sil^Cb) as the main reactive agent, a chemical vapor deposition 
(CVD) method is used to form a silicon nitride layer. 

Next, as shown in Fig. 3D, conventional photolithographic and etching operations are 
carried out to form an opening 58 through the insulating layer 46, the IMD layer 50 and the cap 
layer 54. The opening 58 exposes one of the first metallic lines 44 and subsequently will serve as 
a via. 

Next, as shown in Fig. 3E, metallic material, for example, tungsten or other conductive 
material is deposited over the cap layer and into the opening 58, Thereafter, photolithographic and 
etching operations are again carried out to pattern the metallic layer, thereby forming second 
metallic lines 60. Consequently, a metallic interconnect structure is formed. 

o 
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In summary, the advantages of using the chemical-mechanical polishing process of this 
invention to fabricate metallic interconnect includes: 

1. A higher quality of polished surface is obtained by eliminating micro-scratches on a 
polished surface due to over-polishing or scratching by polishing particles, 

2. The polishing process used in this invention is capable of preventing the formation of 
metallic scratch lines, thereby eliminating possible short-circuiting pathways between subsequently 
formed metallic lines. 

It will be apparent to those skilled in the art that various modifications and variations can be 
made to the structure of the present invention without departing from the scope or spirit of the 
invention. In view of the foregoing, it is intended that the present invention cover modifications 
and variations of this invention provided they fall within the scope of the following claims and their 
equivalents. 
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WHAT IS CLAIMED IS: 

1. A chemical-mechanical polishing process, comprising the steps of: 

forming a first metal line layer and a dielectric layer over a semiconductor substrate; 
polishing the dielectric layer to form a planar surface; and 
forming a thin cap layer over the dielectric layer. 

2. The process of claim 1, wherein the step of forming the first metal line layer includes 
depositing doped polysilicon. 

3. The process of claim 1, wherein the step of forming the dielectric layer includes a 
high-density plasma chemical vapor deposition (HDPCVD) method. 

4. The process of claim 1, wherein the step of forming the dielectric layer includes a 
plasma-enhanced chemical vapor deposition (PECVD) method. 

5. The process of claim 1, wherein the step of forming the dielectric layer includes 
depositing silicon dioxide. 

6. The process of claim 1, wherein the step of polishing the dielectric layer includes a 
chemical-mechanical polishing method. 

7. The process of claim 1, wherein the step of forming the cap layer includes depositing a 
silicon oxide layer using a plasma-enhanced chemical vapor deposition (PECVD) method with 
silicane (Sifij) as main reactive agent such that the silicon oxide layer has a thickness of about 
1000-3000 A, and can be adjusted according to design rules. 

8. The process of claim 1, wherein the step of forming the cap layer includes depositing a 
silicon oxide layer using a chemical vapor deposition (CVD) method with tetra-ethyl-ortho-silicate 
(TEOS) as main reactive agent such that the silicon oxide layer has a thickness of about 
1 000-3 000A, and can be adjusted according to design rules. 

9. The process of claim 1, wherein the step of forming the cap layer includes depositing a 
silicon nitride layer using a chemical vapor deposition (CVD) method with silicane (SiH 4 ) as main 
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reactive agent such that the silicon nitride layer has a thickness of about 100-3000A, and can be 
adjusted according to design rules. 

10. The process of claim 1, wherein the step of forming the cap layer includes depositing a 
silicon nitride layer using a chemical vapor deposition (CVD) method with silicon dichlorohydride 
(SiH 2 Cl 2 ) as main reactive agent such that the silicon nitride layer has a thickness of about 
1000-3000A, and can be adjusted according to design rules. 

11. The process of claim 1, wherein the step of forming the cap layer includes depositing 
silicon dioxide. 

12. The process of claim 1, wherein the step of forming the cap layer includes depositing 
phosphosilicate glass (PSG). 

13. The process of claim 1, wherein the step of forming the cap layer includes depositing 
silicon-rich oxide (SRO). 

14. A method of forming a metallic interconnect, the method comprising the steps of: 
providing a semiconductor substrate having a first metallic line thereon; 

forming a first dielectric layer over the substrate and the first metallic line; 
forming a second^dielectric layer over the first dielectric layer; 
polishing the surface of the second dielectric layer; 
forming a cap layer over the second dielectric layer; 

forming a via opening through the first dielectric layer, the second dielectric layer and the 
cap layer, wherein the opening exposes the first metallic line; and 

forming a second metallic line over the cap layer such that the second metallic line couples 
electrically with the first metallic line through the via. 

15. The method of claim 14, wherein the step of forming the first metal line includes 
depositing doped polysilicon. 

16. The method of claim 14, wherein the step of forming the first dielectric layer includes a 
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high-density plasma chemical vapor deposition (HDPCVD) method. 

17. The method of claim 14, wherein the step of forming the second dielectric layer includes 
a plasma-enhanced chemical vapor deposition (PECVD) method. 

18. The method of claim 14, wherein the step of forming the first dielectric layer includes 
depositing silicon dioxide. 

19. The method of claim 14, wherein the step of forming the second dielectric layer includes 
depositing silicon dioxide. 

20. The method of claim 14, wherein the step of polishing the dielectric layer includes a 
chemical-mechanical polishing method. 

21. The method of claim 14, wherein the step of forming the cap layer includes depositing a 
silicon oxide layer using a plasma-enhanced chemical vapor deposition (PECVD) method with 
silane (SiH 4 ) as main reactive agent such that the silicon oxide layer has a thickness of about 
1000-3000A, and can be adjusted according to design rules. 

22. The method of claim 14, wherein the step of forming the cap layer includes depositing a 
silicon oxide layer using a chemical vapor deposition (CVD) method with tetra-ethyl-ortho-silicate 
(TEOS) as main reactive agent such that the silicon oxide layer has a thickness of about 
1000-3000A, and can be adjusted according to design rules. 

23. The method of claim 14, wherein the step of forming the cap layer includes depositing a 
silicon nitride layer using a chemical vapor deposition (CVD) method with silicane (SiH 4 ) as main 
reactive agent such that the silicon nitride layer has a thickness of about 1000-3000A, and can be 
adjusted according to design rules. 

24. The method of claim 14, wherein the step of forming the cap layer includes depositing a 
silicon nitride layer using a chemical vapor deposition (CVD) method with silicon dichlorohydride 
(SiEbCh) as main reactive agent such that the silicon nitride layer has a thickness of about 
1000-3000A, and can be adjusted according to design rules. 
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25. The method of claim 14, wherein the step of forming the cap layer includes depositing 
silicon dioxide. 

26. The method of claim 14, wherein the step of forming the cap layer includes depositing 
phosphosilicate glass (PSG). 

27. The process of claim 14, wherein the step of forming the cap layer includes depositing 
silicon-rich oxide (SRO). 
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&m®mi&m&& : &m • ts^^n 12 n&m&jt 14 

&(High Density Plasma-CVD ; HDP-CVD)3fc^$ • HJtb^ 

i^mm 14 w±^^dc^?»^g!i® is wmm • « 

ft ' £!gl£jff 16 ±S^F*3:feM^*Ji 19(IMD) • 

mm ' it #mh ib m » sifTft£««we8c<cMP) > 

19 tfimm • jfcfcRS . £ftfc£«ttOT£&$S££»J&ft1ff 

ft£ (overpolishing) • §g S £ W H & ^ li ^ h h b * 
® • M^^MJ(micro-scratch)#J*l^ • Hjth » #£F*g 

& ' $!$D#m 20a m 20b • 

» if ic n • K«Rft@tt$itg » fefififT 
^f^^t4^j#^«ffl^6u#^ » &mwm i6 ^i^i^m^ 
*Jt 19 ^$&mttimn 22 • itBiiiif u • mp 22/3 

UfF^Jf tfP (via)£fl! • 

mm ' it # m n IDE ' £mp 22 
19 ±f«^gf 26 - mmifn&mi&M&m • £«ut£ 



**.»*Ai4fl + (CNS)A4JIUH2IOx297'fr£ ) 
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II 26 ttH3g • MirfW^iH 26 • ss^f*^ 

mftnm 19 w^swsiijs 20a m 20b m&ft > mttfot 
20a m 20b ^iAiii . m&i%£mmm 24a m 

24b • 

±m$%ft&mmm®%mj%- ! &m& • $nm 2 urn 

II 0 • £#*II*lg<*ie7j*)± » KW*-3I«»J» 
30* 0J&&JiiBJI#*£A#*-££-II|*»J» 30 ± 

SSfHitl^i 32 . li-ilif 30 SSfitfJJtt 

33 mm-mmmm 32 • ^ssaiow**-* 

nmm 10 mmm > m^mmwrnB > i&j%t ±m%\m 34 . 
^s^^sitb^Msw 34 w^ft. > mmmkM&mum 



+ ( CNS ) A4ilfo ( 2IOX2974-H ) 
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A7 
B7 



■ft 



£fc 1000-3000A 5:w • ^t&ltMJiftJPSflM^ii 
ft;*&ffiifcSt8c<cvD) > j&f&mik&M ' PSS^ 1000- 

3000A ^ - ^i&mfmMwm&mmmftmm • sjk3) 
(cvd) ■ m^mitwm • iooo-3oooA£ri . nr$ 

(SiH 2 ch)^±^ssM • mm it m^mmm (cvd) • 0 

• ggafi _1000-3000 AgJUqTfeKgf-^fl(l 
E £ * £ M 39SE • ft ft • Si-iMI - m-^«Ji 



° was 



n 2 an > ^m^^^^^^n-s^Mi^a^^^«j# 
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3L > ( k) 

m^Mm : MR 

% 3AHM3I 3EBI • gffiJt7rttft«a#»9!2-«! 

10,40 : ^fiXJg 
12,42 : ft^M(ILD) 

14,30 : m-mmm^m 

16,46 : jjg&ff 
18,48 : ^^JBf^Sfl® 
19,50 : ft&jS^SJff (IMD) 
20a, 20b, 52a, 52b : 
22,33 : mm&n 
24a, 24b, 34 : &j|@|gE 

26,32 : m~mmnum 

»S-Jf WM(cap layer)^^«^± > ffi»2pSft# 

^(overpolishing) > ft E*3 ^ W If tfc ^ H ft iH it ft * 
® ' M*ScttS0(micro-scratch)W3Sft • ^»^*if ± 

— «3KSft • ffi*MJKfc*«fflffl!Kffi<HDP-CVD)tt 



*«.*XAi4» t«B*tt* ( CNS ) A4*t# ( 2I0X2974S* ) 
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A7 
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* 

» II ionization 
efficiency) • f? flj ffl S jg £ ^ « ffi) IB ft it * fig ' *T*£ ^ 

m0mm 3A ffilMli 3E II > £#r*t7ffft£«a$3§l§ 

in • • if 0mm 3A ffl - ftft^gnsji 40 ■ 

ttSJS 40 ±^J&F^mjf 42(ILD) - • £lg-^*/i 

42 ± > 7&j££-&jK**ff 44 - nun^m^m^mm 

& • ^^H3i*]ttm-^Jij»j» 44 #}m% • mm » & 
■ftnm 42 mm-&mum 44 ± • mj&mmm 46 n^fc 

H^€jf 50(IMD) • ' JieiftM 46 tttfftfliaifc-fcft 

cvd) • & ftft®mnm<kmM t ttmm&$i&& * &mmm 
44 ±^#^^oajfl9te* • Jtwfiffiiin*^ 
ioka&^ . ftf$n£ffift&?%K£8!iS£fli 48 • $n$ 3a n * 

■ mft&mftum so ft^wnit-^ft^ • nm 
mmmufa 2oka . &nwif&i5mmnnmw%j% 

ffc***Stfc3li£<PECVD) - 
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jl * &mnw ( 7 ) 

mm • 3B n ■ mn^&impm • zpsfc 

iwfttfii*)tw*ffi • i?D»5fc«ai»aft • sift > # 

ttSlUK • ffilftlSlUa 52a H 52b • 

mm 54 • jsumm&mm si&m 52b > ttft&ai&AHSJit 

lilt 54 - ^/£Jg&@|ft 56a $ 56b • flSJff 54 Mtf 

m $1 tm IS - $ it * P ^ J£ % (Phosphate Silicon 
Glass ; PSG)lK#'#IMfc#J& (Silicon Riched Oxide : 
SRO) » JtffS«^»S^E*& 1000-3000A ZW • RT^I^It 
maiI«J»*1»SiTDf^W«E'Jtb«SJ» 54fS*§tBJf$#ifc > 

^^^^ffiWfr^a TWiiataiT : ammm 54 

w^^^^qrsJU^¥^(SiHosi^^s^J - mmitm 

M,mi±m&(CVD) > rfn^^^fc^M : (2)$£iFI2JI 54 
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i. > fctyum ( & ) 

mm ' m^MM 3d n • mffWL&mteM&m » sue 

jfifcjf 46 < ft£JI^*Ji 50 HffiS/V 54 tpl&J&mo 58 • 

iitHi-iMi 44 . jitMP 58 mmm%.j&i&&mit 

Jf ^(via)#j{\ifi ' 

mm • 3Effl > SUSP 58 **A!*W#*4 ' 

mm • wRtiii 54±ii8»fflp 58 * . 
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712$— lifting Jff ' si^^«m^^®± • 
3 . so ^ w * spa «s ■ i ^ma^ais • 

7 . *n * » * *u ie ■ » i Effimz&m ' 

JnSfi^ft#*fflifc«ffi(PECVD) • flm*ft#Jf ' 

# 1000-3000A ^p B i - ^fcmimmwmmmwwiftmM'' 
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ntffittfltffi(cvD) > mf&mfcwm • jpj^s^i 1000-3000A 
11 .a* it mmmmm 1 M^ai^i • 



n. If 



i4.— a^® m 



1 2 
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16. JD* If *ftl«SIB$ 14 £flr$ffi£8(g ' ^4^^^- 

CVD) ° 

^ « » w ^ j& -h m & e « ^ #n & ^ itm & m m m & 

(PECVD) ° 

is. if mmmmm h • 



14 annuls • n^mm- 



2i.$n* »*fu$fimi H • g^mmm. 

1000.3000A zm ■ ^^it^iftjpgffgMfi^ 



mftmf&ij te&feuWstymmzm (teos) a i r m 
n\ • ?ijfflfl:*«ffltfcaia(cvD) » a* > 

m 1000-3000A Zm » ^#tfcff!M!ltt*«1§Sil5f£W«E •. 
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23.zu%mmmmmm u e mating • 

*»ffitt«te(CVD)»^^«t-fc^jf 1000-3000A 
£M • rT «c Eft ft- m Ma fl«J » SI rfo W «E 0 

n ^ « £ m & jg ju - ik # ¥ & (SiHaCh) m ± ft s n 
^ 1000-3000A 3im > njfcmt mwiwm mmmwftm&' 

25. iU^ If *ftj«5HI$ 14 EHr^*!® • £*KiWS 

26. n noising 14 «mati«s • 

Jff ftW^f^M^Sft^Jf (SRO) • 



14 



•fcttfcXJtiifl tM*** ( CNS ) A4*U4- ( 2I0X2974-& ) 



